Three new daphnane diterpenoids, altadaphnans A-C (1 -3), have been isolated from the aerial parts of Daphne altaica, together with 7 known daphnane diterpenoids. Their structures were elucidated on the basis of 1D and 2D NMR data. Altadaphnans A-C (1 -3) showed significant antiproliferative activity against human lung carcinoma cell line A549.
Figure 1: Structures of altadaphnans A-C (1 -3).
Compound 1 was isolated as an optically active, colorless amorphous solid. The molecular formula was determined by HRESIMS (m/z 653.2845 [M+Na] + ,  -1.8 mmu) to be C 36 H 38 O 10 , and the IR absorption at 3460 cm -1 and 1713 cm -1 indicated the presence of hydroxyl and carbonyl groups, respectively. In addition, the 1 H and 13 C NMR data of 1 (Table 1) were similar to those of gnidicin [7, 8] , which was also isolated in this study. The major differences observed in their 1 H NMR data were the appearances of a doublet methyl ( H 1.12) and four methylene/methine signals between δ 1.5-3.1 in 1 instead of a singlet methyl ( H 1.69, H 3 -19) and two methine signals ( H 3.85, H-10;  H 7.49, H-1) in gnidicin. For the 13 C NMR data, the differences were the appearances of two sp 3 carbon signals ( C 33.5;  C 43.0) in 1 instead of two sp 2 carbon signals ( C 160.4, C-1;  C 137.0, C-2) in gnidicin. These data suggested that 1 is a 1,2-dihydro derivative of gnidicin.
The complete structure of 1 was then deduced from its 2D NMR data ( Figure 2 ). The 1 H-1 H COSY correlations of H 2 -1/H-2 and H-10, H-2/H 3 -19, and HMBC correlations of H 2 -1 to C-4 and C-9, and H 3 -19 to C-3 confirmed the presence of a single bond between C-1 and C-2. Furthermore, the ROESY correlation of H-2/H-5 and H-10 ( Figure 3 ) suggested the -orientation of H-2. Other 2D NMR data and 1 H-1 H coupling constant values supported the structure of 1 to be as shown in Figure 1 . (Table 1) suggested that 2 has the same daphnane unit as 1. The differences in the NMR data of the two can be ascribed to the difference of the ester moiety connected to C-12. Instead of the trans-cinnamoyl moiety in 1, 2 was assumed to possess a 2,4,6-decatrienoyl moiety. This assumption was further supported by the following 2D NMR data: 1 and H-6"/H-7" as shown in Table 1 . Thus, the structure of 2 was deduced to be as shown in Figure 1 . Thus 3 was assumed to be 1,2-didehydro analogs of 2, and a 2"-cis isomer of gnitricin [7] . Indeed, analyses of the 1D and 2D NMR data of 3 supported its structure to be 1,2didehydro-2.
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Compounds 1 -3 were tested for antiproliferative activity against human lung carcinoma cell line A549. All compounds showed significant activity, with IC 50 values of 0.24 M, 0.28 M and 0.82 M, respectively.
Experimental

General experimental procedures:
Optical rotations were measured on a JASCO DIP-1000 polarimeter, UV spectra on a Shimadzu UVmini-1240 spectrophotometer, and IR spectra on a JASCO FT/IR-4100 spectrophotometer. High-resolution ESI MS were obtained on a LTQ Orbitrap XL (Thermo Scientific). 1 H and 2D NMR spectra were measured on a 700 MHz spectrometer at 300K, and 13 
Extraction and isolation:
Finely powdered aerial parts of D. altaica (400 g) were extracted with MeOH at room temperature. The combined extracts were evaporated under reduced pressure to give a residue (58.9 g), which was dissolved in water and partitioned with solvents of increasing polarities, n-hexane, EtOAc and n-BuOH, to give n-hexane (7.9 g), EtOAc (6.2 g) and n-BuOH fractions (16.0 g). The n-hexane fraction was then separated by silica gel column chromatography (CC) (n-hexane/EtOAc 9:1 to 6:4, CHCl 3 /MeOH 1:0 to 0:1), and the fraction eluted with CHCl 3 /MeOH 9:1 was further separated by silica gel CC (CHCl 3 /MeOH 49:1 to 4:1) to obtain 13 fractions. Fraction 4 was separated by HPLC (Shiseido C18 MGIII 10 mm x 250 mm, 83% MeOH (aq) , flow rate 2.4 mL/min, UV detection at 210 nm) to obtain genkwadaphnine (t r 13.6 min, 1.1 mg, 0.00028%) [7] , gnidicin (t r 16.0 min, 5.9 mg, 0.0015%), altadaphnan A (1, t r 18.0 min, 1.3 mg, 0.00033%), altadaphnan B (2, t r 38.8 min, 1.0 mg, 0.00025%) and a mixture of excoecariatoxin [9] and compound A (t r 34.0 min). The mixture was then separated by HPLC (Nacalaitesque Cholester 10 mm x 250 mm, 83% MeOH (aq) , flow rate 2.4 mL/min, UV detection Diterpenoids from Daphne altaica Natural Product Communications Vol. 11 (8) 2016 1075 at 210 nm) to obtain pure excoecariatoxin (t r 24.4 min, 1.3 mg, 0.00033%) and altadaphnan C (3, t r 27.2 min, 0.5 mg, 0.00013%). In addition, fraction 5 was separated by ODS CC to obtain daphnetoxin (1.3 mg, 0.00033%) [10] and a mixture of vesiculosin [11] , wikstroelide M [12] and 12-hydroxyexcoecariatoxin [13] . The mixture was separated by HPLC (Shiseido C18 MGIII 10 Antiproliferative activity: A549, human lung adenocarcinoma cells were maintained in DMEM medium. The growth medium was supplemented with 10% fetal calf serum and 1% penicillinstreptomycin. The cells (5×10 3 cells/well) were cultured in Nunc disposable 96-well plates containing 90 μL of growth medium per well and were incubated at 37°C in a humidified incubator of 5% CO 2 . Serially diluted samples (10 μL) were added to the cultures at 24 h of incubation. After 48 h of incubation with the samples, MTT solution (15 μL, 5 mg/mL) was added to each of the wells. The cultures were incubated for another 3 h before the cells supernatant were removed. After the removal of the cells supernatant, DMSO (50 μL) was added to each well. The formed formazan crystals were dissolved by re-suspension by pipette. The optical density was measured using a microplate reader (Bio-Rad) at 550 nm with a reference wavelength at 700 nm. In all experiment, 3 replicates were used, with cisplatin as positive control (IC 50 28.8 M)
